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This study investigates modifying effect of submicron glass fiber (sGF) on mechanical
properties of resin vinyl ester (VE) resin as well as short carbon fiber composite. The content
of fiber utilized is 0.3 and 0.6 wt% (weight percentage) compared to resin. The glass fiber with
diameter in the range of 0.4 to 2.4 um was added into VE and mixed by the conventional
homogenizer at the speed 5000 rpm in 30 minutes. SEM observation showed that the length
of sGF after mixing also varies in a huge range, majority of them are from 20 um to 200 um,
when a minor has length around 1 mm. Therefore, the aspect ratio of sGF in polymer lies on
a wide range. sGF also was seen well dispersed in resin. The bending strength, impact
resistance of modified resin decreased while the Mode I fracture toughness, the elastic
behavior increased with the addition of glass fiber. The glass temperature transition was
unchanged, indicates the polymerization process of modified resin was not affected by the
presence of sGF particles. The compact tension test was conducted under the cyclic tension
load to determine the fatigue life or in the same meaning of measuring the crack propagation
resistance of notched-samples. The fatigue life of submicron composite (another term of
modified resin) proportionally improved with the content of glass fiber in matrix. The SEM
1mages along with the digital microscope images confirmed the mechanisms of growing fatigue
life include micro crack deflection and debonding fiber from resin. The modified and un-
modified resin after that was used for preparing composite with carbon fiber at different fiber
lengths (i.e. 1, 3 and 25 mm) by vacuum assisted resin transfer molding and quasi-hand layup.
The later method is more suitable for dispersing well glass fiber into composite system. The
mechanical properties of composites enlarged with the increase of carbon fiber length.
However, strength per volume unit suddenly changed from 1 mm to 3 mm composite and that
of 3 mm composite is nearly the same with 25 mm composite, suggests that 3 mm fiber length
can be considered as critical fiber length of CF in these composites. Adding glass fiber did not
considerably improve flexural, tensile and impact performance. By contrast, the fatigue life of
composite grew significantly by sGF modification, higher content, higher number of cycle to
failure. The strain distribution test with model specimens suggests that sGF delays the
propagation of micro cracks resulting in the more energy dissipation and finally, the
improvement of the fatigue life of modified composites. Besides, SEM images also pointed out
about toughening effect matrix with smaller failure statement and the disappear of brittle
fracture mode thank to the presence of sGF. Because of toughening of SGF in VE resin, the
drop weight impact was carried out to expect about the improvement of impact resistance
under drop weight event. Two impact energies were chosen is 10 J and 15 J. Compression



testing indicates about the high ratio of compressive strength and tensile strength in short
carbon fiber composite. The random orientation of fiber creates the quasi-isotropic of this
material, narrows the difference between tensile and compression performance. The energy
impact of 10 J considered as the starting level causes the serious damage in composites of this
research. However, the CAI (compression after impact) strength of samples sustained impact
15 J minimally reduced compared to that under 10 J. The ultrasonic inspection of impacted
composites showed about the increase of delamination area. The calculations also showed the
marginal decrease of absorbed energy in modified composite. However, the original
compressive strength as well as the post impact compressive strength of composite were
unchanged by glass fiber modification. These results are good agreement with the Izod impact
test of composite fore mentioned.



